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SUMMARY
The U. S.* Weather Bureau has recently revised the monthly 
temperature and precipitation normals to cover the 3 0 -year period, 
1931 through 1960. These normals have been summarized for Iowa, 
and maps have been prepared showing the average temperature and 
total precipitation for monthly, crop season and annual periods. In 
addition, information is presented from which the temperatures that 
have percentage probabilities (5, 10, 25, 75, 90 and 95 percent) 
of occurring can be computed. Precipitation data are presented from 
which the probability o f the driest one-third or of the wettest one- 
third of the periods can be obtained.
The Climate of Iowa III.
Monthly, Crop Season and Annual Temperature 
and Precipitation Normals for Iowa1
by R. H. Shaw and P. J. Waite2
Temperature and precipitation are the most 
widely measured of the weather elements and 
are the environmental factors most frequently 
affecting agriculture, industry and commerce, 
as well as other activities. Comparative data 
frequently are requested by individuals con­
sidering the purchase o f farm land, entering 
into a new business or relocating an old busi­
ness. The expected or normal weather con­
ditions may play an important part in such 
decisions. Although, many times, the weather 
information desired relates to daily values, there 
are many situations for which monthly, sea­
sonal or annual information can be used in 
management decisions. In other instances, com­
parative weather data are simply a matter of 
continuing public interest. For example, how 
did the weather this month compare with past 
weather of the same month.
Since the climatological normals have been 
recently revised, this publication summarizes 
these new normals for the state of Iowa. The 
practical application of these climatic elements 
generally involves a measure of central tendency 
(usually the mean) and some measure of the 
dispersion, or spread, of the data. In this pub­
lication, monthly normals of temperature and 
precipitation are presented for individual weath­
er stations (9). These normals are also sum­
marized for the crop season and annually for 
precipitation and annually for temperature. In 
addition, a procedure is presented for deter­
mining values of average monthly temperatures 
and total monthly and crop-season precipi­
tation that have selected probabilities of occur­
ring. Maps summarizing the statewide pattern 
of these weather elements are included.
DEFINITION OF TERMS
Standard terminology for normals and
1 Project 1276, Iowa Agricultural and Home Economics Experiment 
Station, in cooperation with the Weather Bureau, United States Depart­
ment of Commerce.
2 Professor of agricultural climatology, Department of Agronomy, and 
state climatologist, U. S. Weather Bureau.
means has been adopted by the W orld Mete­
orological Organization, and these definitions 
are being used by the U. S. Weather Bureau 
(7). Normals are defined as the period mean 
for a uniform location and a relatively long 
period comprising at least three consecutive 
10-year periods. U. S. Weather Bureau practice 
will be to have these three consecutive 10- year 
periods end in a decadal year; e.g., Dec. 31, 
1960, Dec. 31, 1970, etc. These will next be 
revised in 1970 to give a new set of Weather 
Bureau normals. The climatological standard 
normals are means computed for the 3 0 -year 
periods Jan. 1, 1901 to Dec. 31, 1930; Jan. 1, 
1931 to Dec. 31, 1960; etc. These will not be 
revised until 1990.
The normal values presented in this publi­
cation are based on records for the 30-year 
period, 1931-60 inclusive. They represent 
Weather Bureau normals for that 3 0 -year 
period, which happens to coincide with the 
present climatological standard normals. For 
the first time, Weather Bureau normals have 
been computed for substations by using the same 
base period as that for first- order stations. 3 
These new normals replace Weather Bureau 
normals computed for earlier periods, generally 
1931-55, which have been in use.
Precipitation data are presented for the total 
amount during the period considered (i.e., 
monthly, crop season or annually), while 
temperature data are presented for mean tem­
peratures, the average of the maximum plus 
minimum temperature.
WEATHER BUREAU PROCEDURE 
FOR COMPUTING NORMALS
The individual station normals used for 
the summaries presented were obtained by the
3 A substation usually takes one observation per day of temperature and 
precipitation and is operated by nonpaid personnel; Rock Rapids, Marsh­
alltown and Fairfield are examples. A first- order station takes hourly 
observations and is maintained by paid personnel; Des Moines, Dubuque 
and Sioux City are examples.
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U. S. Weather Bureau through use of the fol­
lowing technique (9):
"A  normal of a climatological element is an 
arithmetic mean for a specific period o f record 
which estimates the true mean of the element at 
flie current exposure of the meteorological in­
strument measuring the element The true mean 
is the mean of all possible observations (popu ­
lation) at the current exposure. It is from this 
population that future observations will come, 
not from values in the past record. This is what 
makes it important to obtain an estimate o f this 
mean. The true mean can never be known exactly 
but must be estimated from a sample of the past 
record (8, p. 53, section 4.3). The normals pre­
sented here are estimates of the true mean ob ­
tained from the 3 0 -year sample record 1931- 
1960. They are called standard normals because 
they conform to the World Meteorological Organ­
ization standard for climatological normals.
"I f no exposure changes have occurred at the 
first-order station, the normal is estimated by 
simply averaging the 30 values from the 1931- 
1960 record. Since it is next to impossible to 
maintain a multiple-purpose network of mete­
orological stations without having exposure 
changes, it is first necessary to find and evaluate 
these changes and then make adjustments for 
them if necessary.
" Heterogeneities in record due to exposure 
changes are found in two ways: by determining 
them from the station histories and by using 
statistical tests. The statistical test, when stan­
dardized for the purpose, is easy to apply and 
will often find heterogeneities which are not de­
fined by the station histories as well as those 
which have been so determined. Two statistical 
tests were employed: one for temperature and the 
other for precipitation. These are described in (3).
"After the periods of heterogeneity have been 
determined, adjustments are applied to remove the 
heterogeneities introduced into the mean. This is 
done by comparing the record at the base station, 
for which the normal is desired, to the record at a 
supplementary station with a homogeneous period 
which covers the heterogeneous period at the base 
station. The difference method is applied to the 
monthly average maximum and minimum tem­
peratures and the ratio method to the monthly 
total precipitation. A weighted average o f the 
various partial means o f the adjusted and un­
adjusted record is then prepared to give the nor­
mal. Brief discussions of the methods of adjust­
ments are found in (8, p. 49, section 4.24).
"Normals for substations were computed some­
what differently from those for first- order stations. 
Monthly substation normals are the simple arith­
metic averages of the monthly values of temper­
ature and precipitation for the period 1931- 1960.
These were computed for only those substations 
that were active during the entire period, and no 
attempt was made to adjust for minor changes in 
location of the observing site, or for changes in 
the time of observation. Normals were not com ­
puted for substations that were moved a signifi­
cant distance during the 1931 - 1960 period. Miss­
ing values in the data series were estimated by 
methods described in (6). Substations whose 
locations were essentially unchanged during the 
1931-1960 period are identified in the tables.
" Annual substation and divisional normals 
are the averages of the 12 monthly temperature 
normals and the sums of the 12 monthly pre­
cipitation normals."
The result of the adjustment for exposure 
changes has been to convert all stations to a 
height of approximately 5 feet above the 
ground. At certain first-order stations, this 
has involved the conversion of roof-top level 
temperatures to the 5 -foot level by using a 
relatively short period of record for comparison.
INDIVIDUAL WEATHER STATION DATA USED
Two types of temperature data were avail­
able: (a ) average maximum and minimum 
temperatures and (b ) mean temperatures ( 9). 
The first were computed only for first-order 
stations. Because of the few locations, these 
were not summarized, but the monthly values 
are given in table 1 for stations in Iowa and 
in areas immediately adjacent to Iowa. The 
normals for mean temperature and total pre­
cipitation for Iowa stations are presented in 
tables 2 and 3.
METHODS AND USE OF GRAPHS 
Temperature
The individual station normals were used to 
obtain the monthly mean temperature maps, 
figs. 1-12. All available stations were plotted, 
and isolines were drawn to show the pattern 
across the state.
In addition to the mean temperature, tem­
peratures that have different probabilities of 
occurrence are of interest. An extensive analysis 
of monthly mean temperature and degree- day 
data has been made (1, 2, 3, 4, 5). It has been 
shown that these are normally distributed, which 
provides a relatively simple technique for ob ­
taining different probability levels (2). With a 
normal distribution, if the mean and standard 
deviation are known, the value for any desired 
probability level can be computed. Standard 
deviations of the monthly mean temperature 
are available (4). These were used to calculate 
values to be added to or subtracted from the 
mean (W B normal) to obtain monthly mean 
temperatures for which the probability was 5, 
10, 25, 75, 90 or 95 percent of that temper­
ature, or lower, occurring. These values are 
summarized in table 4. The zones given in the 
table correspond to the zones indicated on each 
of the mean temperature maps, figs. 1 - 12 . 
Using these figures with the values in table 4, 
the temperature levels for the indicated proba­
bilities can1 be computed for any location for 
each month of the year.
As an example, suppose a comparison of 
the January temperatures for Henry County in 
southeastern Iowa and O'Brien County in 
northwestern Iowa is desired. For our purpose 
here, we will compare the temperatures which 
have a 5- and 95-percent probability o f occur­
ring (rows 1 and 6 in table 4). A 5 -percent
probability means that the computed temper­
ature, or lower, will occur only 5 percent of the 
time — or that, 95 percent of the time, the average 
temperature will be greater than this value. A 
95-percent probability means that the com ­
puted temperature will be equal to or lower than 
that value 95 percent of the time and will ex­
ceed it only 5 percent of the time.
Using fig. 1, the average January temper­
ature is about 24.5° F. for Henry County which 
falls in zone D in fig. 1. Using table 4 and the 
column of figures under zone D, the 5 -percent 
probability value is
24.5° - 9.8° =14.7°F., 
and the 95- percent probability value is 
24.5° + 9.8° =  34.3° F.
That is, there is a 5 -percent probability of the 
average January temperature being 14.7°F. or 
lower, and there is a 95-percent probability 
of it being 34.3°F. or lower in Henry County.
For O'Brien County, the average January 
temperature is near 16.5°F., and the county is 
in zone A in fig. 1. From table 4, the values 
to be used to obtain the 5 -percent and 95- 
percent probability temperature values are 
— 12.3°F. and -t- 12.3°F. The computed values 
are
16.5° - 12.3° =  4.2°F. 
for the 5 -percent value and
16.5°+ 12.3° =  28.8°F.
for the 95-percent value. The probability of 
having a January with a mean temperature of 
4.2°F. in O'Brien County is the same as having 
a January with a mean temperature of 14.7°F. 
in Henry County.
In fig. 13, the annual mean temperatures 
are summarized. Data were not available to 
provide the adjustments to be made to compute 
the different probability levels.
Precipitation
Precipitation data were plotted for all avail­
able stations (9), and constant precipitation 
lines (isohyets) were drawn to obtain figs. 14a- 
25 a. In drawing the isolines, individual stations 
which did not agree with the general pattern 
were omitted4 , but, where two or more stations 
indicated a dry or wet cell, these areas were
4 No station showed a consistently high or low value for the different 
because of the random nature of shower type precipitation. Indi­
vidual monthly values for stations given in table 3, which depart from the 
general pattern given in figs. 14-25, were considered to depart from the 
general pattern because of the random nature of precipitation.
designated. Isohyets were usually drawn for 
intervals of 1/4 or 1/2 inch; the smaller interval, 
or special intervals, being used when it was 
necessary to show the precipitation pattern 
present. The mean crop season precipitation 
and annual precipitation are shown in figs. 
26a and 27.
Since precipitation values do not conform 
to a normal distribution, a different technique 
was required to obtain selected levels of proba­
bility. Two additional levels other than the 
mean are presented: the driest one-third and 
the wettest one-third. These values are given in 
the 3 0 -day outlook (10) but are for a different 
period of years than that used here. A selected 
number of stations were used to obtain these 
limits simply by arraying the data for the 
1931-60 period and determining the precipi­
tation amounts for these two levels of proba­
bility. Using these stations and the general 
pattern shown for the central United States (10), 
maps were prepared for the lower (driest) limit, 
figs. 14b-26b, and the upper (wettest) limit, 
figs. 14c-26c, for the different months and for 
crop season precipitation. No limits were com ­
puted for annual precipitation. These limits 
must be considered as showing a "smoothed 
trend" across the state compared with the more 
irregular pattern shown for the mean precipi­
tation. This was necessary because of the fewer 
number of stations used.
The mean monthly precipitation, the amount 
for the driest one-third of the periods and the 
amount for the wettest one-third of the periods 
can be determined from each set of figures, a, b 
and c, respectively. Amounts of precipitation 
between the driest one-third and the wettest one- 
third also will be received one-third of the time.
Again, we can use Henry and O'Brien 
counties to show how the precipitation maps 
are used. From fig. 17a, the mean April precipi­
tation for Henry County is 3.25 inches; for 
O'Brien County, it is 2.25 inches. In Henry 
County, April precipitation is less than 2.25 to 
2.30 inches (estimated from closest isohyet in 
fig. 17b) one-third of the time; in O'Brien 
County, April precipitation is less than about 
1.50 to 1.55 inches (estimated from closest 
isohyet) one-third of the time. In Henry County, 
it is greater than 4.0 inches (fig. 17c) one-third 
of the time, and, in O'Brien County, it is greater 
than 2.8 inches one-third of the time.
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TABLE 1. U. S. Weather Bureau normals for maximum and minimum temperatures in °F. for first- order stations 1931-60 (9).
Station Jan. Feb. Mar. Apr. May June July Aug. Sept Oct Nov. Dec. Annual
Burlington APa
Maximum................
Minimum...................
. . .32.7 
. . 16.1
36.5
19.1
46.9
27.6
61.4
40.2
72.5
51.1
82.7
61.5
87.6
65.6
85.2
63.9
77.3
54.6
66.6
44.1
48.8
29.9
36.5
20.3
61.2
41.2
Des Moines AP
Maximum................
Minimum...................
. . .30.1 
. . . 12.5
33.9
15.9
44.1
25.8
60.6
.39.1
72.8
50.7
82.6
61.2
88.3
65.6
85.4
63.6
77.6
54.1
66.4
43.0
47.5
28.3
34.9
18.1
60.4
39.8
Dubuque AP
Maximum................
Minimum................
. . .27.3 
. . . 11.1
30.2
13.8
40.6
23.2
57.1
36.4
68.7
47.4
78.3
57.4
83.7
61.5
81.3
59.6
72.7
50.7
61.4
40.0
43.2
26.3
31.0
16.0
56.3
37.0
Moline AP
Maximum..............
Minimum................ ..
. . .31.6 
. . . 14.6
34.8
17.6
45.1
26.6
60.7
39.3
72.1
50.2
82.2
60.5
87.0
64.2
84.7
62.4
77.1
53.5
66.1
42.4
47.9
29.5
35.4
19.3
60.4
40.0
Omaha AP North 
Maximum . . . . . . .
Minimum................
. . .29.2 
. . . 11.4
33.3
15.3
44.0
25.3
60.2
38.8
71.5
49.8
81.0
60.5
87.0
65.1
84.4
63.4
76.5
53.7
65.7
42.0
46.7
27.0
34.7
17.4
59.5
39.1
Sioux City AP
Maximum..............
Minimum................
. . .28.9 
. . . 8.5
32.7
12.6
43.5
23.7
60.9
36.8
72.9
48.8
82.5
59.3
88.5
64.2
85.9
62.2
77.2
51.8
65.9
40.1
46.7
24.5
43.5
14.4
60.0
37.2
Waterloo AP
Maximum..............
Minimum................
. . .27.8 
. . . 8.9
31.4
12.3
42.0
22.9
59.4
36.2
72.2
47.5
81.6
57.6
86.7
61.8
84.5
59.9
76.3
50.4
64.8
39.5
45.3
25.1
31.9
14.4
58.7
36.4
a AP = Airport Station
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TABIE 2. U. S. Weather Bureau temperature normals in *F. lor Iowa station« by climatological divisions, 1931-60 (9).
Stations
(by divisions) Jan. Feb. Mar. Apr. May June July Aug. Sept Oct Nov. Dec Annual
Northwest Division
Cherokee 3 N a 17.9 21.6 32.4 47.7 59.6 69.1 74.3 72.5 63.5 52.4 35.1 23.7 47.5Esterville 16.3 20.1 30.7 46.7 59.2 69.0 74.1 71.9 62.8 51.3 33.7 21.9 46.5
Inwood 2 W 16.3 20.0 31.1 47.0 59.3 68.8 74.5 72.5 63.2 51.4 33.7 22.2 46.7Lake Park 15.7 19.3 29.9 45.8 58.4 67.9 73.2 71.2 62.2 51.0 33.3 21.4 45.8Le Mars 2 N 18.8 22.9 33.6 48.9 60.7 70.4 75.7 73.7 64.5 52.9 35.6 24.7 48.5Pocahontas 17.9 21.9 32.6 48.0 60.1 69.6 74.5 72.3 63.6 52.4 34.9 23.4 47.6Rock Rapids 16.3 20.2 31.3 46.9 59.4 68.8 74.3 72.4 62.7 50.9 33.5 22.0 46.6
Sanborn 16.0 19.9 30.5 46.6 58.8 68.3 73.5 71.3 62.0 50.7 33.3 21.7 46.1Sheldon 16.2 20.1 31.0 46.7 58.9 68.4 73.5 71.6 62.5 51.0 33.5 21.9 46.3Spencer 1 N 16.1 19.8 30.9 46.6 58.8 68.7 73.7 71.7 62.4 51.0 33.3 21.5 46.2Storm Lake 2 E 17.5 21.2 31.6 47.3 59.4 69.1 74.3 72.2 63.6 52.3 34.8 23.2 47.2
Division av. 16.9 20.7 31.5 47.3 59.2 68.9 74.1 72.3 63.1 51.8 34.2 22.6 46.9
North Central Division
Algona 3 W 17.4 21.1 31.9 47.6 59.8 69.3 74.1 71.9 63.4 52.4 34.9 22.8 47.2Allison 18.2 21.8 32.4 47.8 59.9 69.8 74.6 72.4 63.8 52.7 35.4 23.2 47.7Britt 16.8 20.5 31.3 47.3 59.6 69.5 74.2 72.1 63.2 51.9 34.3 22.1 46.9Charles City 17.3 20.8 31.6 47.3 59.3 69.0 73.7 71.6 62.6 51.6 34.7 22.5 46.8Forest City 16.2 20.0 30.6 46.7 59.0 68.5 73.4 71.3 62.6 51.4 33.7 21.7 46.3
Hampton 3 NE 17.7 21.3 31.9 47.4 59.6 69.2 73.9 71.8 63.1 52.0 35.0 22.8 47.1Humboldt No 2 18.0 21.8 32.4 47.9 59.9 69.6 74.4 72.3 63.7 52.4 35.2 23.5 47.6Mason City 3 N 16.3 19.8 30.4 46.2 58.4 68.3 73.0 71.0 62.0 50.9 33.8 21.7 46.0Northwood 15.8 19.2 30.0 45.9 58.3 67.8 72.6 70.6 61.8 50.9 33.5 21.1 45.6Osage 16.7 20.1 30.7 46.5 58.6 68.1 72.9 70.9 62.1 51.2 34.1 21.8 46.1
Division av. 16.9 20.6 31.2 47.0 59.1 68.7 73.5 71.5 62.6 51.7 34.3 22.2 46.6
Northeast Division
Delaware 3 WSW 18.5 21.8 32.1 47.3 58.9 68.7 73.1 71.3 63.0 51.9 35.2 23.3 47.1Dubuque AP 19.2 22.0 31.9 46.8 58.1 67.9 72.6 70.5 61.7 50.7 34.8 23.5 46.6Fayette 18.2 21.3 31.7 47.0 58.8 68.4 72.9 70.8 62.0 50.9 34.6 22.5 46.6Independence 
2 SW
19.3 22.6 32.9 48.0 59.4 69.1 73.7 71.7 63.4 52.3 35.9 24.1 47.7
New Hampton 1 E 16.8 20.0 30.5 46.2 58.3 67.9 72.7 70.7 61.9 50.9 33.9 21.4 45.9Oelwein 2 SE 18.7 21.7 32.2 47.4 59.2 69.1 73.8 71.9 63.3 52.1 35.4 23.4 47.4Waterloo AP 18.4 21.9 32.5 47.8 59.9 69.6 74.3 72.2 63.4 52.2 35.2 23.2 47.6
Division av. 18.2 21.8 31.9 47.2 58.9 68.5 73.2 71.4 62.6 51.9 35.2 23.1 47.0
West Centred Division
Audubon 20.1 23.9 34.1 49.1 60.5 70.3 75.6 73.5 64.7 53.7 36.4 25.6 49.0Carroll 2 SSW 19.9 23.4 33.8 49.0 60.6 70.2 75.4 73.1 64.5 53.4 36.2 25.5 48.8Denison 1 S 19.8 23.5 33.9 48.7 60.3 70.0 75.2 73.1 64.4 53.4 36.2 25.5 48.7Guthrie Center 21.6 25.3 35.3 50.2 61.5 71.2 76.2 74.0 65.4 54.4 37.8 26.9 50.0Harlem 21.2 25.3 35.7 50.3 61.6 71.2 76.2 74.2 65.6 54.3 37.4 26.8 50.0
Jefferson 20.5 24.3 34.6 49.5 60.9 70.4 75.0 72.8 64.4 53.5 37.0 26.0 49.1Logan 21.2 25.5 36.1 50.8 62.0 71.5 76.5 74.6 66.0 54.8 37.5 27.0 50.3Onawa 20.7 24.6 35.4 50.5 62.0 71.6 76.5 74.4 65.6 54.6 37.3 26.6 50.0Rockwell City 18.8 22.8 33.3 48.5 60.6 70.2 75.0 72.9 64.3 53.0 35.7 24.4 48.3Sac City 19.2 23.2 33.8 48.9 61.0 70.7 75.8 73.7 65.2 53.7 36.1 24.9 48.9
Sioux City AP 18.7 22.7 33.6 48.9 60.9 70.9 76.4 74.1 64.5 53.0 35.6 24.5 48.7
Division av. 20.1 24.3 34.3 49.5 60.9 70.6 75.6 73.6 65.0 53.9 36.7 25.8 49.2
Central Division
Ames 3 SW 20.0 23.9 34.2 49.1 60.5 70.2 74.8 72.7 64.3 53.3 36.7 25.1 48.7Boone 20.7 24.5 34.7 49.7 61.3 71.0 76.0 73.7 65.2 54.1 37.1 25.8 49.5Des Moines AP 21.3 24.9 35.0 49.9 61.8 71.9 77.0 74.5 65.9 54.7 37.9 26.5 50.1Des Moines WB 
City
22.6 26.2 36.2 50.8 62.7 72.4 77.4 75.1 66.5 55.2 38.8 27.6 51.0
F ort Dodge 18.7 22.5 33.0 48.3 60.1 69.9 74.7 72.5 63.9 52.8 35.7 24.1 48.0Grinnell 21.2 24.8 35.0 49.6 61.1 70.8 75.8 73.7 65.2 54.0 37.2 25.9 49.5
Grundy Center 
4 NE
19.0 22.4 33.0 48.0 59.6 69.2 73.9 71.8 63.5 52.6 35.6 23.7 47.7
Iowa Falls 18.3 22.0 32.7 48.0 59.6 69.1 73.7 71.7 63.2 52.3 35.3 23.3 47.4
Marshalltown 20.3 23.9 34.4 49.1 60.7 70.6 75.2 73.0 64.3 53.2 36.6 25.1 48.9
Newton 21.8 25.6 35.7 50.2 61.7 
a Refers to location of station from town, distance in miles and direction.
71.5 76.4 74.2 66.0 54.8 38.2 26.8 50.2 
continued
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Table 2. (cord'd)
Stations
(by divisions) Jan. Feb. Mar. Apr. May June July Aug. Sept Oct Nov. Dec. Annual
Perry 1 SE 20.8 24.7 35.0 49.7 61.2 70.7 75.2 73.0 64.8 53.9 37.2 26.0 49.4
Toledo 21.0 24.7 34.7 49.2 60.5 69.9 74.6 72.8 64.6 54.0 37.6 25.9 49.1
Webster City 18.6 22.3 33.3 48.4 60.2 69.9 74.4 72.5 64.0 52.5 35.4 23.8 47.9
Division av. 20.2 24.1 34.1 49.2 60.7 70.3 75.1 72.9 64.6 53.6 36.8 25.2 48.9
East Central Division
Belle Plaine 21.1 24.8 35.0 49.6 61.0 70.6 75.1 73.0 64.7 53.6 37.2 25.8. 49.3
Cedar Rapids No. 1 21.5 25.1 35.1 49.5 60.7 70.3 74.9 72.8 64.6 53.5 37.6 26.2 49.3
Clinton No. 1 23.5 26.4 36.1 50.3 61.4 71.2 75.6 73.6 65.5 54.5 38.9 27.6 50.4
Davenport L
and D No. 15 23.8 27.3 37.4 50.7 62.1 71.9 76.9 74.7 66.9 55.5 39.7 28.2 51.3
Williamsburg 21.8 25.4 35.4 49.8 61.2 70.8 75.4 73.2 65.0 54.1 38.0 26.5 49.7
Division av. 22; 1 25.5 35.4 49.7 60.7 70.4 75.0 73.2 64.8 53.9 38.0 26.6 49.6
Southwest Division
Atlantic 1 NE 21.4 25.4 35.4 49.9 61.0 70.8 75.9 74.0 65.3 54.1 37.5 26.8 49.8
Clarinda 23.6 27.8 37.8 51.7 62.1 71.9 76.8 74.8 66.3 55.4 39.3 28.7 51.4
Corning 1 W 23.0 26.7 36.4 50.5 61.4 71.0 76.3 74.2 66.1 55.1 38.7 28.1 50.6
Glenwood 2 N 23.6 27.5 37.6 51.9 62.6 72.7 77.8 75.8 67.3 56.0 39.5 28.9 51.8
Division av. 22.9 27.3 36.8 51.2 61.9 71.5 76.5 74.6 66.2 55.5 38.9 28.2 51.0
South Central Division
Albia 24.4 27.8 37.4 51.3 62.3 72.0 77.1 75.1 66.9 56.2 39.8 29.0 51.6
Centerville 25.0 28.6 37.9 51.5 62.3 72.0 76.8 74.9 66.8 56.1 40.3 29.5 51.8
Chariton 23.5 27.1 37.0 50.7 61.4 71.1 75.9 74.1 65.9 55.2 39.3 28.3 50.8
Creston 2 SW 22.5 26.1 36.0 50.1 61.0 70.8 76.0 73.7 65.3 54.2 38.0 27.5 50.1
Indianola 23.1 26.8 36.7 51.1 62.4 72.1 77.1 75.0 66.8 55.9 39.1 28.1 51.2
Knoxville 23.7 27.2 37.1 51.5 62.4 72.0 76.9 74.6 66.7 56.0 39.6 28.6 51.4
Lamoni FAA 23.6 27.4 37.9 50.5 61.2 71.1 76.1 74.1 65.8 55.0 38.8 25.2 50.6
Airport
Mount Ayr 2 N 23.9 27.6 37.3 50.9 61.6 71.3 76.3 74.4 66.1 55.5 39.2 28.6 51.1
Division av. 23.5 27.3 37.0 51.0 61.8 71.5 76.5 74.5 66.3 55.5 39.2 28.1 51.0
Southeast Division
Burlington AP 24.4 27.8 37.3 50.8 61.8 72.1 76.6 74.6 66.0 55.4 39.4 28.4 51.2
Columbus Jet 23.6 27.0 36.6 50.8 61.6 71.0 75.3 73.3 65.5 54.8 39.2 28.0 50.6
Fairfield 24.1 27.5 37.2 51.2 62.1 72.0 76.6 74.7 66.4 55.5 39.5 28.5 51.3
Keosauqua 25.8 29.2 38.7 52.1 62.7 72.2 76.6 75.2 67.3 56.5 40.8 30.1 52.3
Mount Pleasant 24.9 28.3 37.9 51.6 62.5 72.2 76.7 74.7 66.8 55.9 40.2 29.0 51.7
Oskaloosa 2 WSW 23.3 26.8 36.7 50.7 61.8 71.4 76.1 74.0 65.9 55.2 39.1 28.0 50.8
Ottumwa FAA 24.3 27.9 37.6 51.7 62.8 72.5 77.2 75.3 66.9 56.0 39.8 28.8 51.0
Airport
Sigourney 23.2 26.6 36.8 51.0 62.1 72.0 76.7 74.5 66.5 55.5 39.2 27.9 51.0
Washington 23.8 27.2 37.2 51.2 62.3 72.0 76.4 74.5 66.5 55.4 39.3 28.1 51.2
Division av. 24.4 27.9 37.6 51.4 62.6 72.1 76.7 74.7 66.7 55.8 39.9 28.9 51.0
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TABLE 3. U. S. Weather Bureau predpitaion normals in inches for Iowa stations by dimatological divisions, 1931-60 (9).
Stations
(by divisions) Jan. Feb. Mar. Apr. May June July Aug. Sept Oct Nov. Dec. Annual
Northwest Division
Akron 0.60 0.81 1.32 2.28 3.56 4.75 3.19 3.41 2.79 1.29 1.06 0.67 25.73Alton 0.71 0.90 1.45 2.26 3.38 4.60 3.22 3.91 2.62 1.50 1.06 0.78 26.39Cherokee 3 N a 0.63 0.89 1.47 2.31 4.20 4.76 3.88 3.61 2.81 1.72 1.15 0.75 28.18Esterville 0.81 0.91 1.64 2.31 3.91 5.11 3.22 3.90 2.97 1.53 1.49 0.89 28.69Hawarden 0.55 0.89 1.38 2.34 3.28 4.44 3.15 3.33 2.73 1.25 1.10 0.75 25.19
Inwood 2 W 0.52 0.90 1.47 2.29 3.22 4.27 2.85 3.52 2.65 1.30 1.02 0.73 24.74Lake Park 0.58 0.79 1.50 1.93 3.55 4.79 3.68 3.50 2.91 1.54 1.14 0.67 26.58Le Mars 2 N 0.73 0.94 1.58 2.41 3.88 4.39 3.25 3.31 2.99 1.52 1.11 0.81 26.92Pocahontas 0.80 0.94 1.67 2.58 4.13 5.03 3.55 3.46 2.78 1.64 1.45 0.87 28.90Rock Rapids 0.52 0.86 1.45 2.28 3.91 4.67 3.19 3.69 2.98 1.31 1.04 0.69 26.59
Sanborn 0.77 1.01 1.77 2.37 3.84 4.73 3.67 3.81 2.98 1.66 1.20 0.99 28.80Sheldon 0.65 0.88 1.53 2.14 3.81 4.80 3.28 3.62 2.81 1.47 1.13 0.82 26.94Spencer 1 N 0.75 0.88 1.55 2.21 3.89 5.01 3.30 3.67 2.91 1.63 1.32 0.82 27.94Storm Lake 2 E 0.74 1.03 1.63 2.26 3.99 4.47 3.73 3.40 2.84 1.68 1.33 0.79 27.89
Division av. 0.66 0.93 1.56 2.30 3.81 4.78 3.42 3.58 2.84 1.55 1.19 0.79 27.41
North Central Division
Algona 3 W 0.87 0.93 1.74 2.25 3.83 4.84 3.31 4.01 2.93 1.59 1.52 1.00 28.82Allison 1.12 1.05 2.21 2.51 4.01 5.17 3.89 4.04 3.59 1.99 1.91 1.23 32.72Britt 1.05 1.00 2.05 2.23 4.11 5.06 3.42 3.86 3.21 1.78 1.62 1.09 30.48Charles City 1.19 1.06 2.21 2.70 4.00 4.51 3.49 3.94 3.37 1.93 1.88 1.19 31.47
Hampton 3 NE 1.10 1.01 1.98 2.69 4.29 4.81 3.52 3.85 3.46 2.13 1.80 0.98 31.62Humboldt No. 2 0.85 0.90 1.79 2.44 4.19 5.03 3.47 3.44 2.93 1.59 1.60 0.88 29.11Mason City 3 N 0.88 0.86 1.70 2.40 3.81 5.17 3.55 4.08 3.20 1.89 1.56 0.89 29.99North wood 1.09 0.94 2.13 2.47 4.18 5.24 3.52 4.26 3.35 1.85 1.72 1.14 31.89Osage 1.06 0.90 1.92 2.29 4.00 4.76 3.52 3.96 3.19 2.01 1.77 1.02 30.40
Division av. 1.00 0.96 1.94 2.46 4.00 5.01 3.50 3.87 3.16 1.84 J&63 1.00 30.37
Northeast Division
Cedar Falls 1.26 1.00 2.20 2.92 3.93 4.96 4.00 3.56 3.88 2.39 1.98 1.26 33.34Delaware 3 WSW 1.20 0.90 2.20 2.94 4.10 5.26 3.69 3.55 3.77 2.15 1.98 1.30 33.04Dubuque AP 1.83 1.40 2.76 3.08 4.22 4.21 3.51 3.73 3.74 2.74 2.59 1.90 35.71Fayette 1.18 1.05 2.38 2.67 3.84 4.93 3.59 3.74 3.36 2.26 1.97 1.22 32.19Independence 
2 SW
1.15 0.99 1.95 2.58 3.92 5.26 3.43 3.67 4.16 2.17 1.89 1.28 32.45
Lansing 1.26 1.11 2.40 2.85 3.90 4.71 4.06 4.12 3.40 1.93 2.15 1.24 33.13New Hampton 1 E 1.06 0.92 2.01 2.43 4.14 4.61 3.66 3.86 3.64 2.09 1.85 0.99 31.26Waterloo AP 1.15 0.92 2.05 2.70 3.74 4.83 3.79 3.42 3.80 2.12 1.83 1.13 31.48
Division av.
West Central Division
1.15 1.01 2.14 2.87 3.92 4.93 3.80 3.80 3.25 2.15 1.79 1.17 31.98
Audubon 1.13 1.07 1.90 2.59 3.77 4.82 3.96 4.72 3.06 1.85 1.59 0.89 31.35Carroll 2 SSW 0.98 1.08 1.79 2.43 3.68 5.08 3.34 3.62 2.80 1.59 1.53 0.89 28.81Denison 1 S 0.82 0.86 1.43 2.33 3.83 5.12 3.53 3.50 2.85 1.81 1.28 0.62 27.98Guthrie Center 1.04 0.98 1.90 2.28 3.82 4.68 3.60 4.35 3.09 2.02 1.70 0.95 30.41Harlan 0.93 0.95 1.67 2.63 3.68 4.64 3.40 4.08 3.07 1.72 1.43 0.75 28.95
Jefferson 1.17 1.03 1.97 2.56 4.08 4.81 3.90 4.00 3.01 1.80 1.58 0.96 30.87Logan 0.92 0.88 1.67 2.62 3.71 4.68 3.59 3.78 2.65 1.82 1.35 0.79 28.46Onawa 0.88 1.05 1.68 2.61 3.79 4.80 3.47 3.34 2.59 1.68 1.23 0.73 27.85
Rockwell City 1.05 1.04 1.93 2.49 3.81 5.10 3.40 3.76 2.83 1.66 1.62 0.97 29.66
Sioux City AP 0.78 0.89 1.46 2.25 3.23 4.33 3.11 2.66 2.74 1.42 1.16 0.74 24.77
Division av. 0.93 1.02 1.77 2.57 3.84 4.87 3.56 3.80 2.72 1.74 1.38 0.80 29.00
Central Dvision
Ames 3 SW 1.08 0.98 1.88 2.59 4.28 5.21 3.31 3.85 3.30 2.00 1.62 1.02 31.12
Boone 1.23 1.02 2.06 2.64 4.31 5.28 3.88 3.91 3.26 2.05 1.69 1.11 32.44
Des Moines AP 1.30 1.10 2.09 2.53 4.07 4.71 3.06 3.67 2.88 2.06 1.76 1.14 30.37
Des Moines 
WB City
1.25 1.11 2.23 2.48 4.03 4.87 3.05 3.88 3.05 2.27 1.72 1.12 31.06
Fort Dodge 1.08 1.03 1.88 2.52 3.82 5.07 3.52 3.69 3.20 1.68 1.75 0.99 30.23
Grinnell 1.35 1.05 2.15 2.71 4.40 4.98 3.56 3.53 3.62 2.26 2.17 1.35 33.13
Grundy Center 1.25 0.95 
4 NE
a Refers to location of station from town,
2.10
distance in
2.62 4.00 
miles and direction.
5.10 3.65 3.45 3.59 2.15 1.90 1.09 31.85
continued
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Table 3. (cont'd)
Stations
(by divisions) Jan. Feb. Mar. Apr. May June July Aug. Sept Oct Nov. Dec. Annual
Iowa Falls 1.14 1.04 2.20 2.44 4.07 4.78 3.56 3.81 3.71 1.90 1.95 1.10 31.70
Marshalltown 1.27 1.08 2.22 2.83 4.62 4.89 3.42 3.42 3.39 2.19 1.93 1.18 32.44
Newton 1.42 1.12 2.28 2.76 4.07 4.94 3.81 3.69 3.27 2.21 2.07 1.31 32.95
Perry 1 SE 1.15 1.01 1.90 2.29 3.79 4.59 3.75 4.16 2.78 1.75 1.73 1.09 29.99
Toledo 1.30 1.07 2.20 2.80 4.36 4.89 3.61 3.65 3.75 2.26 2.14 1.32 33.35
Van Meter 1.21 0.98 1.92 2.43 3.95 5.19 3.35 4.50 3.11 1.89 1.76 0.99 31.28
Webster City 0.87 0.91 1.66 2.41 3.87 4.90 3.47 3.40 2.88 1.83 1.51 0.90 28.61
Division av. 1.17 1.06 2.08 2.62 4.16 4.94 3.55 3.71 3.18 1.99 1.80 1.10 31.36
East Central Division
Belle Plaine 1.40 1.06 2.41 3.12 4.13 4.79 3.31 3.41 3.73 2.35 2.24 4.50 33.45
Cedar Rapids 1.44 1.10 2.34 3.17 3.90 4.85 3.70 3.16 3.71 2.46 2.13 1.37 33.33
No. 1
Cedar Rapids 1.54 1.16 2.35 3.19 3.95 4.91 3.46 3.31 3.91 2.43 2.20 1.41 33.82
No. 2
Clinton No. 1 1.76 1.31 2.35 3.10 3.92 4.71 3.39 4.20 3.44 2.53 2.39 1.75 34.85
Clinton No. 2 1.65 1.26 2.30 3.09 3.75 4.81 3.43 4.14 3.42 2.47 2.44 1.68 34.44
Davenport L 1.56 1.32 2.53 3.34 3.59 4.53 3.49 3.58 3.80 2.32 2.11 1.71 33.88
and D No. 15
Iowa City 1.38 1.15 2.14 2.98 3.83 4.81 3.87 3.39 3.22 2.40 2.07 1.44 32.68
Muscatine 1.41 1.16 2.33 3.09 3.71 4.25 3.41 3.42 3.00 2.23 2.19 1.68 31.88
Williamsburg 1.25 0.95 1.94 2.63 3.76 4.75 3.56 3.16 3.10 2.30 2.07 1.25 30.72
Division av. 1.46 1.19 2.27 3.10 3.94 4.80 3.41 3.49 3.32 2.44 2.04 1.51 32.97
Southwest Division
Atlantic 1 NE 1.05 0.96 1.85 2.63 4.00 4.85 3.44 4.62 3.31 1.99 1.64 0.84 31.18
Bedford 1.15 1.05 2.21 2.99 4.29 5.76 3.31 5.10 3.63 2.43 1.84 1.06 34.82
Clarinda 0.96 0.98 2.05 2.44 3.84 5.53 3.24 4.60 3.36 2.11 1.66 0.90 31.67
Coming 1 W 0.84 .0.81 1.65 2.50 3.88 4.46 2.89 4.07 3.37 1.80 1.40 0.71 28.38
Cumberland 3 NW 1.11 0.95 1.81 2.37 3.86 4.95 3.39 4.35 3.21 1.87 1.51 0.91 30.29
Glenwood 2 N 0.86 1.01 1.85 2.59 4.25 5.12 3.90 4.68 3.36 1.90 1.51 0.88 31.91
Greenfield 1.02 1.08 2.01 2.62 4.12 5.05 3.48 4.31 3.39 2.20 1.52 0.99 31.79
1 WNW
Division av. 0.95 1.04 1.97 2.69 4.03 5.28 3.41 4.61 3.30 2.14 1.50 0.86 31.78
South Central Division
Albia 1.39 1.11 2.33 3.09 3.82 4.96 3.64 3.99 3.26 2.08 1.89 1.39 32.95
Centerville 1.42 1.08 2.37 3.28 3.80 5.34 3.22 4.17 3.44 2.36 1.67 1.31 33.46
Chariton 1.21 0.97 2.06 2.88 4.03 5.10 3.17 3.94 3.40 2.06 1.88 1.19 31.89
Creston 2 SW 0.95 0.83 1.91 2.72 3.88 4.84 2.62 4.53 3.38 1.95 1.83 0.97 30.41
Indianola 1.38 1.12 2.13 2.64 4.36 5.00 3.29 3.94 3.14 2.26 1.88 1.24 32.38
Knoxville 1.40 1.14 2.15 2.71 3.98 4.73 3.09 4.07 3.05 2.15 2.09 1.32 31.88
Lamoni FAA 1.18 1.01 1.96 3.07 3.96 5.30 3.26 3.74 3.83 2.29 1.77 1.24 32.61
Airport
Mount Ayr 2 N 1.14 1.02 1.96 2.88 3.87 5.29 2.93 4.66 3.66 2.25 1.89 1.15 32.70
Division av. 1.27 1.06 2.15 2.89 3.99 5.11 3.15 4.16 3.35 2.18 1.84 1.21 32.36
Southeast Division
Burlington AP 
Columbus Jet 
Fairfield 
Keokuk Lock
1.64
1.40
1.50
1.61
1.39
1.15
1.23
1.43
2.71
2.22
2.36
2.48
3.44
3.14
3.26
3.20
4.03
4.01
4.06
3.76
5.01
4.88
5.07
4.61
3.40
3.73
3.37
3.16
3.61
3.58
4.14
3.32
3.19
2.97
3.56
3.17
2.70
2.52
2.44
2.62
1.88
2.12
2.12
1.80
1.60
1.57
1.64
1.68
34.60
33.29
34.75
32.84
and Dam 19 
Keosauqua 1.55 1.23 2.57 3.38 4.00 5.39 3.55 4.02 3.56 2.74 1.98 1.63 35.60
Mount Pleasant 
Oskaloosa 2
1.49
1.56
1.25
1.17
2.52
2.41
3.39
3.07
3.86
4.22
5.19
5.06
3.21
3.45
4.18
3.73
3.42
3.09
2.51
2.25
1.97
2.28
1.67
1.50
34.66
33.79
WSW
Ottumwa FAA 1.42 1.08 2.31 3.09 4.03 5.28 3.41 3.87 3.41 2.26 1.87 1.43 33.46
Airport
Ottumwa
Sigourney
1.54
1.29
1.21
0.97
2.47
1.92
3.20
2.78
3.85
4.25
5.45
4.92
3.40
3.33
4.11
4.00
3.56
2.93
2.17
2.20
1.91
1.98
1.51
1.30
34.38
31.87
W ashington 1.49 1.29 2.56 3.15 3.75 4.89 3.81 3.51 2.92 2.25 2.23 1.62 33.47
Division av. 1.50 1.23 2.40 3.21 3.93 5.06 3.42 3.77 3.15 2.44 1.95 1.55 33.61
10
TABLE 4. Adjustments in °F. required to convert mean monthly temperatures (WB normal) to selected quantiles. The quantiles selected were those for which 
the probability was 5, 10, 25, 75, 90 or 95 percent for the monthly temperature to be equal to or lower than the computed value (3, 4).
Adjustment in °F. to be made to normal temperature to obtain mean monthly temper­
ature values which have selected probabilities of occurring.
Zone
Percentage
probability A B C D E F G H I J K
5 ................................................. -1 2 .3  -1 1 .5  -1 0 .7  - 9 .8  -9 .0  -8 .2  -7 .4  - 6 .6  —5.7 - 4 .9  -4 .1
................................................  -  9.6 -  9.0 -  8.3 - 7 .7  -7 .0  - 6 .4  - 5 .8  -5 .1  - 4 .5  - 3 .8  -3 .2
2 5 . . ............................................ — 5.0 — 4.7 — 4.4 —4.0 —3.7 —3.4 —3.0 —2.7 —2.3 —2.0 —1.7
7 5 ................................................. + 5 . 0  + 4 . 7  + 4 . 4  +4.0 +3.7 +3.4 +3.0 +2.7 +2.3 +2.0 +1.7
90 ................................................. + 9 - 6  + 9 . 0  + 8 . 3  +7.7 +7.0 +6.4 +5.8 +5.1 +4.5 +3.8 +3.2
95 ................................................. +12.3 +11.5 +10.7 +9.8 +9.0 +8.2 +7.4 +6.6 +5.7 +4.9 +4.1
1
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Fig. 1. JANUARY mean temperatures and zones for determining selected probability levels (see table 4 for use of zones).
Fig. 2. FEBRUARY mean temperatures and zones for determining selected probability levels (see table 4 for use of zones).
12
Fig. 3. MARCH mean temperatures and zones for determining selected probability levels (see table 4 for use of zones).
Fig. 4. APRIL mean temperatures and zones for determining selected probability levels (see table 4 for use of zones).
60
61
ALL ZONE I
68 68 68
Fig. 6. JUNE mean temperatures and zones for determining selected probability levels (see table 4 for use of zones).
14
ALL ZONE J
Fig. 8. AUGUST mean temperatures and zones for determining selected probability levels (see table 4 for use of zones).
15
ALL ZONE X
Fig. 9. SEPTEMBER mean temperatures and zones for determining selected probability levels (see table 4 for use of zones).
ALL ZONE H
Fig. 10. OCTOBER mean temperatures and zones for determining selected probability levels (see table 4 for use of zones).
16
ZONE H
Fig. 12. DECEMBER mean temperatures and zones for determining selected probability levels (see table 4 for use of zones).
Fig. 13. ANNUAL mean temperatures.
18
0.75 1.0
Fig. 14a. JANUARY mean precipitation.
0.5
Fig. 14b. JANUARY precipitation for which the 
probability of receiving that amount or LESS is 
one- third.
Fig. 14c. JANUARY precipitation for which the 
probability of receiving that amount or MORE is 
one- third.
19
7%
I.2S
Fig. 15a. FEBRUARY mean precipitation.
0.5 0.5
Fig. 15b. FEBRUARY precipitation for which the 
probability of receiving that amount or LESS is 
one- third.
Fig. 15c. FEBRUARY precipitation for which the 
probability of receiving that amount or MORE is 
one-third.
^
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---
---
iFig. 16a. MARCH mean precipitation.
1,5 1.75 2.0 2.25
2.5
1.0 |.25
1.0
1.25
Fig. 16b. MARCH precipitation for which the 
probability of receiving that amount or LESS is 
one-third.
1.75
1.75
Fig. 16c. MARCH precipitation for which the 
probability of receiving that amount or MORE is 
one- third.
2.0 2.25 2.5
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2.0 2.25 2.5 3.0 3.2
2.75
21
Fig. 17a. APRIL mean precipitation.
Fig. 17b. APRIL precipitation for which the proba­
bility of receiving that amount or LESS is one- 
third.
3.5
4.0
Fig. 17c. APRIL precipitation for which the proba­
bility of receiving that amount or MORE is one- 
third.
22
Fig. 18a. MAY mean precipitation.
3.5 3.75
2 .25  2.5 2.75
Fig. 18b. MAY precipitation for which the proba­
bility of receiving that amount or LESS is one- 
third.
Fig. 18c. MAY precipitation for which the proba­
bility of receiving that amount or MORE is one- 
third.
4.5
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m5.5 5.5
5 .5
Fig. 19c. JUNE precipitation lor which the proba­
bility of receiving that amount or MORE is one- 
third.
24
Fig. 20a. JULY mean precipitation.
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Fig. 20b. JULY precipitation (or which the proba­
bility of receiving that amount or LESS is one- 
third.
4.25
Fig. 20c. JULY precipitation for which the proba­
bility of receiving that amount or MORE is one- 
third.
375 3.5 3.5 3.75
25
Fig. 21a. AUGUST mean precipitation.
2.75 3.0
Fig. 21b. AUGUST precipitation (or which the 
probability of receiving that amount or LESS is 
one- third.
2.25 2.5
3.0
2.75
4.25 4.5 4.5
Fig. 21c. AUGUST precipitation (or which the 
probability of receiving that amount or MORE is 
one-third.
26
Fig. 22a. SEPTEMBER mean precipitation.
2.0
2.0
Fig. 22b. SEPTEMBER precipitation for which the 
probability of receiving that amount or LESS is 
one-third.
3.5
Fig. 22c. SEPTEMBER precipitation for which the 
probability of receiving that amount or MORE is 
one-third.
Fig. 23a. OCTOBER meanprecipitation.
Fig. 23b. OCTOBER precipitation for which the 
probability of receiving that amount or LESS is 
one- third.
Fig. 23c OCTOBER precipitation for which the 
probability of receiving that amount or MORE is 
one- third.
28
Fig. 24a. NOVEMBER moan precipitation.
29
probability of receiving that amount or MORE is 
one-third.
30
19 20 21 22
Fig. 26a. CROP SEASON (April-September) mean 
total precipitation.
18
Fig. 26b. CROP SEASON (April-September) pre­
cipitation, for which the probability of receiving 
that amount or LESS is one-third.
20
Fig. 26c. CROP SEASON(April-September) pre­
cipitation for which the probability of receiving 
that amount or MORE is one- third.
24
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